ABSTRACT
INTRODUCTION

45
Dry fermented sausages are processed meat products that undergo a fermentation and drying period 
131
The LCMS E data were processed using the ProteinLynx Global SERVER ™ v2.5 (PLGS, (downloaded from the Uniprot website, March 2016). The primary digest reagent was set as "none".
135
The precursor and fragment ion tolerance were determined automatically. The default protein 
Identification of peptides cleaved by cathepsins B and D
141
To identify the actin-derived peptides that were likely generated by the action of cathepsins B and D
142
during meat fermentation, the previously determined cleavage sites of these enzymes on bovine F-143 actin, were used (Hughes et al., 1999 (Hughes et al., , 2000 .
RESULTS
147
pH and weight loss 148
The initial pH in the raw meat was 5.69 and 5.68 for the high-pH and low-pH treatments 149 respectively. During the fermentation phase, the pH decreased to 5.23 (± 0.02) and 4.89 (± 0.01) in 150 the high-pH and low-pH treatments, respectively. In the high-pH treatment, the pH increased 
154
Weight loss showed similar trends in both treatments. Indeed, all samples lost about 2 % and 30 % 155 of the initial weight at the end of fermentation and ripening, respectively. 
Peptides identified from actin degradation
158
The extracted peptides from the raw meat and the sausages at the end of fermentation and ripening
159
were subjected to identification by LCMS E . In the raw meat, no peptides arising from actin were 160 found. At the end of fermentation, however, 52 and 42 peptides were identified in the high-pH and 161 low-pH sausages, respectively (Tables 1 and 2) . At this stage, both sausage types showed 37 162 peptides in common (highlighted in bold in the tables). At the end of ripening, the number of 163 peptides identified increased to 66 in the high-pH sausages (Table 3 ). In the low-pH sausages, 144 164 peptides were identified, of which 47 peptides were also found in the high-pH variant (Table 4) .
165
The peptides identified covered more than 50 % of the entire actin sequence and were generated 166 from all four actin subdomains, in which nine actin regions containing the majority of the identified 167 peptides are highlighted in Figure 1 . Most peptides were identified in the regions 1 and 9, which are 168 near the N-and C-terminus and are located in the first subdomain together with the regions 3, 4 and 169 5 (region 1 is also partially lying in the second subdomain). Regions 2 and 7 were located in the second and fourth subdomain, respectively. Finally, in the third subdomain, peptides were mainly 171 released from regions 6 and 8. On average, more peptides were identified at the end of ripening.
172
However, in the regions 6 and 9, similar amounts of peptides were identified at both days.
173
The identified peptides were mapped on to the 3D actin structure (Figure 2 ). Although after 174 the fermentation phase the number of peptides identified in the two pH treatments was similar,
175
some peptides (in red) were identified only at high pH ( Figure 2A ). On the contrary, at the end of 176 ripening, the higher number of peptides identified in the low-pH compared to the high-pH treatment 177 is reflected in the higher number of blue zones in the 3D structure ( Figure 2B ). However, the 178 majority of peptides were identified in both treatments and are highlighted in yellow.
179
Based on the known specific cleavage sites of cathepsins B and D (Figure 1 ), an analysis of (Tables 1 and 2 Leu155-Asp156, Lys240-Ser241, Trp358-Ile359, Thr91-Phe92, His103-Pro104, and Lys120-Met121. According 188 to the known cleavage sites for cathepsin B, this enzyme likely cleaved actin at the following sites:
Ile252, Lys330-Ile331, and Glu363-Tyr364. Because of the occurrence of some common cleavage sites by 191 both cathepsins, it was not possible to denote which of both enzymes mainly cleaved at the sites
192
Gly22-Phe23, Arg30-Ala31, Phe92-Tyr93, Arg97-Val98, and Leu107-Thr108.
193
A lot of identified peptides were truncated differing only by a single amino acid. however, the number of peptides identified was more than twofold higher in the low-pH sausages.
In contrast to the rather brief fermentation step, ripening lasted for a longer time and led to more likely generated by these enzymes. Indeed, some of these cleavage sites were also the starting point other peptides. Indeed, in some cases the same peptide but with an additional residue after the 246 cathepsin cleavage site was also identified. At this point, it is impossible to know whether the shorter peptide was the result of endopeptidase activity or if it was generated from the longer 248 peptide by hydrolysis of the additional residue made by an exopeptidase.
249
The further degradation of peptides exerted by exopeptidases releases amino acids, 
268
In addition to the above, the contribution of microbial enzymes cannot be ignored. In the present study, the generation of peptides from actin, which is one of the most abundant 297 proteins in muscle, was studied during ripening of dry fermented sausages through LCMS E . The 298 understanding of proteolysis is of great importance since small peptides and amino acids influence the sensory characteristics of these products. The results showed that actin is already being 300 hydrolysed during the fermentation phase, but proteolysis is most intense during the drying phase.
301
In addition, a more acid pH profile, characteristic of northern-type fermented sausages, generated a Position of the amino acid residue preceding the peptide sequence (N-terminus).
15
b Position of the amino acid residue following the peptide sequence (C-terminus).
16
c Peptide sequence start in actin.
g Cathepsin B cleavage site. 
32
Peptides that were also found in low pH dry fermented sausages after 28 days of ripening are indicted in bold. 
42
Peptides that were also found in high pH dry fermented sausages after 28 days of ripening are indicted in bold.
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